Materials PVA was purchased from Aldrich (99+% hydrolyzed, M w ≈ 89000-98000 g/mol).
The amount of absorbed water at different humidity conditions was measured by gravimetry in a Mettler Toledo microbalance (sensitivity = 10 -5 g) on PVA and RGO-PVA films of similar dimensions. The films were initially dried under vacuum at 80 ºC and then introduced into a desiccator with controlled RH for 3 h before weighing.
Contact angle measurements
Contact angles were measured at 25 °C with Milli-Q grade water by the sessile drop method using a conventional drop shape analysis technique (Attension Theta optical tensiometer).
Nanoindentation tests
Films (10 × 5 mm 2 ) were placed vertically in a plastic holding clip and embedded in an epoxy resin (Epofix). The top surface of the resin was dry polished with grinding papers of progressively smaller grain size up to P4000 silicon carbide paper and finished with a Buehler micro-cloth, to expose the cross-section area. Nanoindentation tests were performed using a Nanoindenter G200 (Agilent Tech.) with the continuous stiffness measurement (CSM) technique. 7, 8 During the loading cycle, the load was incremented at a constant / ratio in order to ensure a constant indentation strain rate during the l oading cycle. A sinusoidal force of 2 nm of amplitude and 45 Hz of frequency was superimposed to the quasi-static load during the loading. The indenter displacement is phase-shifted with respect to the excitation force. The contact stiffness can be calculated at any point during the loading portion. In turn, H and E´ can be derived following: [9] [10] [11] [12] [13] [14] [15] (1)
Where  is Poisson's ratio of the material, taken to be 0.35 in all cases,  is a geometric factor (we take  = 1.034 for a Berkovich indenter) and A c is the contact area at an 
Scanning electron microscopy (SEM) studies
The surfaces of the films used for nanoindentation tests were examined using a SU8000
Hitachi scanning electron microscope available in the Characterization Service of the Institute of Polymer Science & Technology (see Fig. S2 ). Samples were not metal coated prior to imaging. Fig. S2 reveals limited surface roughness for PVA and RGO-PVA although some protuberances, arising most likely from the polishing process, can be discerned. This is indeed in agreement with the indentations studies that reveal constant mechanical properties for indentation penetration depths above 500 nm.
Results.
Table S1. Values for the water uptake at different RH and contact angles of a drop of water on the surface of the samples studied in this work. 
Water uptake / mol

